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Synchronous asynchronous encounter probability of rich-poor runoff change and
its influencing factors under the condition of changing environment in the Weihe River Basin
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Abstract: Taking Weihe River Basin as the study area, ordered clustering and sliding ¢ methods
are used to detect the change point of runoff at the Xianyang station located in the mainstream of
Weihe River, Zhangjiashan station located in the Jinghe River and Zhuangtou station located in
the Beiluohe River. And Copula function is applied to analyze the synchronous-asynchronous en-
counter probability of rich-poor runoff. Results show: the change point of runoff occurred in 1969
and 1993 at the Xianyang station, 1996 at the Zhangjiashan station and 1994 at the Zhuangtou
station. In comparison of runoff at different design frequencies from 1960 to 1993, runoff de-
creased remarkably at the corresponding design frequencies from 1994 to 2010, which was most
significant in the mainstream of Weihe River. The synchronous asynchronous encounter probabil-
ities changed remarkably in all hydrological zones. From 1960 to 1993, the synchronous encoun-
ter probabilities were greater than asynchronous encounter probabilities, which was inverse from
1994 to 2010 except the Zhangjiashan-Zhuangtou runoff encounter combinations. Additionally,
the range of synchronous asynchronous encounter probabilities of different rich-poor runoff com-
binations decreased from 1994 to 2010, and the frequency against water diversion also decreased
greatly. Sustained and intensive human activities changing runoff were the main reason for cau-
sing the changes of synchronous asynchronous encounter probability of rich-poor runoff.

Key words: Weihe River Basin; runoff variation; copula function; synchronous asynchronous en-

counter analysis
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Fig. 1 Location of hydrologic stations in the
Weihe River Basin
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Fig. 2 Alteration diagnosis of runoff series

at Xianyang station
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Fig. 3 Alteration diagnosis of runoff series

at ZhangJiashan station
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Fig. 4 Alteration diagnosis of runoff series
at Zhuangtou station
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Tab. 2 Design values of runoff with different frequencies in different periods and stations
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Fig.5 Joint distribution of runoff between Xiayang and Zhangjiashan in different periods
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